
The final CUSB run concluded a 
very productive programme. This 
collaboration made many vital con
tributions to B physics, including 
the sighting of the B* meson and 
the low-lying chi-b states, where 
the beauty quark and antiquark to
gether carry one unit of angular 
momentum (the upsilon states have 
zero). After the discovery of the 
upsilon at Fermilab in 1977 and its 
subsequent elaboration at DESY, 
CUSB and CLEO together extended 
the upsilon ladder to higher ener
gies. 

In addition, CUSB contributed to 
many searches for axions, Higgs 
and other exotic particles. In 1986 
the original detector was upgraded 
wi th 360 BGO crystals, achieving 
excellent photon energy resolution 
- 2 % at 100 MeV and 1 % at 5 
GeV for low multiplicity events. 

For CLEO II, the most important 
upgrade feature is the 7800-ele-
ment cesium iodide calorimeter 
(October 1989, page 14), where 
photon energy resolution (4.1 % at 
100 MeV and 1.4% at 5.2 GeV 
low multiplicity events) exceeds 
design specifications. Preliminary 
upsilon results and calorimeter per
formance were presented at last 
year's conferences. 

Although the resolution of the 
CUSB and CLEO II detectors is not 
significantly different, the latter's 
much finer segmentation pays divi
dends. Neutral pion detection pow
er has been exploited in looking at 
tau lepton decays. 

The removal of CUSB and opera
tion wi th a single interaction region 
and consequently decreased beam-
beam interaction opened the door 
to increased CESR luminosity. 
However increased flexibility in 
choosing the operating conditions 
has resulted in larger gains. The 
net result has been a new record 
luminosity of 1.7 x 1 0 3 2 per sq cm 

per s, half as big again as the pre
vious record level, also set by 
CESR, and with 7.1 inverse pico-
barns in a single day. 

Performance is limited chiefly by 
radiofrequency cavity reliability. To 
improve this, new cavities will be 
installed later this year. Meanwhile 
achieving a vertical tune shift near 
0.03 wi th appropriate beam dimen
sions has encouraging implications 
for proposed B factories, where 
similar conditions will be encoun
tered. 

COMPUTERS 
Teraflops for Europe 

In little more than a decade, simula
tion on high performance comput
ers has become an essential tool 
for theoretical physics, capable of 
solving a vast range of crucial 
problems inaccessible to conven
tional analytic mathematics. 

In many ways, computer simula
tion has become the calculus for in
teracting many-body systems, a 
key to the study of transitions from 
isolated to collective behaviour. 

Computer simulation of lattice 
gauge theories has blazed a trail for 
many other physics applications. In 
lattice gauge theory it has now be
come clear that only a major pro
gression to much larger computers 
will bring us to the next level of 
theoretical understanding. 

Similar conclusions have been 
reached also in condensed matter 
physics, quantum chemistry and 
fluid f low studies. This demand of 
theorists from Europe, the US and 
Japan has led to planning and con
struction of ever faster parallel 
computers. For the next generation 
of such supercomputers, collabora
tion wi th industry and exchange of 

ideas and expertise could well be 
extremely useful to both sides. 

A t the beginning of October a 
collaboration of 16 leading Ameri
can universities and research labor
atories, together wi th the Thinking 
Machines Corporation as industrial 
partner, therefore submitted to the 
US Department of Energy a propo
sal to construct a Quantum Chro-
modynamics (QCD) Teraflop Super
computer - the first computer cap
able of providing a sustained per
formance of 1 0 1 2 floating point 
operations per second. 

Such a facility would make poss
ible both the quantitative prediction 
of many experimentally crucial pa
rameters as well as the search for 
new phenomena in non-perturba-
tive strong interaction physics. 

On 27-28 November more than 
50 European lattice gauge theo
rists, together wi th some experts 
f rom condensed matter physics 
and f rom computer science, met at 
CERN with representatives from the 
computer industry to see if and 
how this decisive next step could 
be achieved in Europe. 

There is ample expertise on the 
research level. The APE group in 
Rome, at the same time as the Co
lumbia University group in the US, 
pioneered the construction of high 
performance special purpose su
percomputers for QCD. A collabo
ration of groups from German uni
versities, working at the High Per
formance Computer Center HLRZ in 
Julich has made significant pro
gress in the study of QCD thermo
dynamics and hadron properties. 

Strong efforts from the Edin
burgh group have led to the estab
lishment of a UK Grand Challenge 
Collaboration for the study of non-
pertubative QCD. 

However the European counter
part to the American supercomput
er industry needs urgent and rapid 
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development. European companies 
such as A M T , Meiko and Supre-
num have to grow and strengthen 
their products. 

The European lattice gauge theo
ry community is strongly in support 
of a common push into the Tera-
flop regime and has endorsed 
further action towards this aim. 
The Steering Committee of the Eu
ropean Teraflop Meeting (I. Halli-
day, F. Hossfeld, E. Marinari, M. 
Metcalf, H. Rollnik, H. Satz (con
vener), K. Schilling, and D. Wallace) 

has therefore set up a Technical 
Working Group to assess the pos
sibility of finding suitable partners 
in the European computer industry. 

The collaboration of the Euro
pean academic community, which 
has expertise in both the construc
tion of large-scale special-purpose 
computers and in large-scale com
puter simulation, wi th such an in
dustrial partner could then, given 
sufficient funding, lead to the con
struction of the first European Ter
aflop Supercomputer - on a t imes-

cale competit ive wi th that of the 
US plans. 

Collaboration wi th other research 
areas, such as condensed matter 
physics, quantum chemistry and 
fluid f low, is also being actively 
sought. If successful, this enter
prise could provide a decisive im
petus to the further development of 
both computer simulation and su
percomputer construction in Eu
rope. 

By Helmut Satz, CERN 

EEC Working Group 
on High Performance 
Computing 

CERN Director General Carlo Rubbia 
was charged by the Commission of 
the European Communities to con
stitute and direct a Working Group 
wi th the mandate to prepare a re
commendation on a European poli
cy for high-performance comput
ing. The main questions to be an
swered were: 
- What is the present and fore

seeable situation in Europe of the 
high-performance computing do
main, both for users and sup
pliers? 

- Is such a situation satisfactory, 
considering the impact of this 
domain for the future develop
ments of science, economy and 
society in Europe and in the 
world? 

- Should this situation not be fully 
satisfactory, which actions have 
to be recommended on a Euro
pean level and which resources 
would these actions entail? 
In response, the 18 members of 

the Working Group concluded that 
Europe should make a substantial 
investment in high-performance 
computing to become an active 
participant and a recognized part
ner at the level of the leading 
American and Japanese industries 
(both vendors and users) by the 
end of the century. To achieve this, 
the Working Group made five inter
related recommendations. 

Promotion of High-Performance 
Computing 

The European Authorities should 
stimulate the creative use of the 
most powerful computing systems 
available. All practical measures 
should be urgently taken to help 
spread the know-how associated 
wi th their use and to encourage the 
further imaginative development of 
such devices. Scientists and engi
neers should be made aware of 
and become familiar wi th tech
niques such as physical modelling, 
simulation, multidimensional inter
active graphics and scientific data 
visualization, vector and parallel 
programming in order to be able to 
tackle large, complex problems and 
applications. To this effect the de

velopment of an advanced Pan-Eu
ropean High-Speed Network is of 
strategic importance. The present 
generation of data communications 
networks should be rapidly evolved 
into a large scale high-performance 
(multi-Megabits/s), multi-protocol 
backbone, while the necessary re
search and development is to be 
encouraged to allow Europe to 
compete in the Gigabits links race. 
This involves substantial invest
ments both in hardware and soft
ware. This will permit the forma
tion of a European high-perfor
mance computing community and 
would identify the real users' needs 
and present them to the suppliers. 

Development of a European High-
Performance Computing Industry 

The design and production of ad
vanced high-performance machines 
should be pursued vigorously. In 
order to obtain the required com
puter performance (Teraflops 
speed by the year 2000) priority 
should be given to parallel architec
tures. In these fields there is a high 
potential for discovery and innova
t ion. A significant effort should be 
extended to the design and pro-
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duction of innovative computer ar
chitectures for specific applications 
in research and industry. The de
velopment of a competit ive and 
credible European industry in this 
domain will foster the ability of de
signing and producing all the equip
ment and software which is re
quired for a leading-edge comput
ing environment, such as high-
bandwidth communications, high-
performance graphics, data storage 
systems and workstat ions. 

Development of European Software 

A major European effort should be 
directed at the inventive develop
ment of novel software. In view of 
the revolutionary changes taking 
place in the architecture of high-
performance computer systems as 
well as in their interactive real-time 
use, either locally or via networks, 
entirely new software concepts 
need to be developed and imple
mented. Existing application soft
ware, as well as the underlying 
support software, often needs to 
be adapted or redesigned to take 
advantage of the rapidly evolving 
hardware. Major efforts should be 
deployed to face this challenging 
software evolution and to exploit 

the opportunities offered by the 
emerging computing devices. Part 
of this effort is the design, en
hancement and application of stan
dards which could reduce this ef
fort to the minimum for the end 
user. Technology transfer mechan
isms should be studied and em
ployed to successfully market the 
high quality software produced by 
European academia and scientific 
research. Such mechanisms must, 
amongst other things, encourage 
use of new software by the scien
tific and industrial users. 

Research and Development 

The existing competence in Indus
try, Universities and Large Re
search Laboratories should be ef
fectively mobilized to carry out the 
basic and applied research neces
sary to raise the competit ive level 
of European industry in the domain 
of high-performance computing. It 
is critical to ensure that close colla
boration be achieved between the 
leading edge users and the emerg
ing industry. The aim should be to 
supplement the current effort on 
basic components by an increased 
emphasis on systems integration. 
The European Authorities should 

promote advanced pilot projects in
volving the best European Institu
t ions, in order to develop the theo
retical and practical understanding 
of the various aspects of high-end 
computing applications. These pro
jects should actively contribute to 
the design and implementation of 
all the software related to the ex
ploitation of parallel machines in 
Science and Engineering. 

Promotion of Education 
and Training 

To alleviate the critical shortage of 
skilled engineers and scientists for 
the design, development, produc
tion and intelligent use of high-per
formance computer systems, Edu
cation and Training in all areas con
nected wi th this field should be 
strongly enhanced. The high-per
formance computing culture should 
be spread among scholars of all 
disciplines as well as in industrial, 
commercial and financial environ
ments. This can be enhanced via 
the introduction of the subject in 
the curricula of universities and en
gineering schools. In addition, ac
cess to leading-edge machines 
should be encouraged and facili
tated. 

Major contributions 
to science 
by Andre Martin 

It may look difficult to describe the 
scientific contributions of Leon Van 
Hove, who started his career as a 
pure mathematician, and then a 
mathematical physicist, and ended 
it as a phenomenologist and an ad-

Leon Van Hove 1924-1990 
Following the death of Leon Van Hove, distinguished theorist and 
former CERN Research Director General, on 2 September (Septem
ber/October, page vii) tributes have continued to come in from all 
over the world. The CERN Courier benefited considerably from his 
wisdom and judgement, and it is fitting that we publish some spe
cially commissioned tributes illustrating his multiple talents. We are 
grateful to Andre Martin for coordinating these contributions. 
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